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A comparison of the brains of existing vertebrates, together with an
examination of the fossil record, provides evidence that the human brain has
evolved and expanded to its great size while retaining the anatomical and
chemical features of three basic formations that reflect an ancestral
relationship to reptiles, early mammals, and late mammals. Such factors
must be taken into account when considering the origins and evolution of
the law. The present paper focuses on recent evidence that the protoreptilian part of the forebrain plays an essential role in the display of power
involved in establishing and defending territory. Such findings are of basic
significance in regard to the underpinnings of law which depends on the
collective show of power and the collective use of power in protecting both
the rights of an individual and those of a society. The concluding discussion
deals with the questions relating to the roles of the two newer evolutionary
formations of the brain in (i) adherence to the primitive principles of
'precedent' in deciding the law; (ii) providing through reification a pervasive
respect for the sovereignty of the law; and finally (iii) generating a concern
for a merciful application of the law and merciful justice.
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Somewhat like citizens of Great Britain, the lives of all of us are regulated by an
unwritten constitution, the basis of which we must look for in the human brain. The
argument in my triangular brief on the evolution of the brain and law hinges on
evidence about the brain that can be quite easily demonstrated to anyone. Since time
permits only a cursory examination of this immense subject, I will focus mainly on
the primitive brain roots of the 'will-to-power' because, in essence, the existence of
law depends on a collective show of power and the collective use of power. In
conclusion, I will make two comments about functions of evolutionary newer parts
of the brain that are relevant to two important aspects of the law. The first comment
will pertain to brain mechanisms underlying reification with respect to the
sovereignty of the law (i.e. the supreme power of the law) that inculcates in a society
a pervasive respect for the law without which a judicial system could not exist.
Finally, the second comment will pertain to most recently evolved parts of the brain
that have made possible a concern for a merciful application of the law and merciful
justice.
THE TRIUNE BRAIN
A comparative study of the brains of existing terrestrial vertebrates, together with an
examination of the fossil record, indicates that the human brain has evolved to its
great size while retaining anatomical and chemical features reflecting an ancestral
relationship to reptiles, early mammals and late mammals (Fig. 1). We have, so to
speak, a hierarchy of three brains in one, a triune brain (MacLean, 1970, 1973a ). As
we shall see, there exists a period of time between us and our reptilian ancestors that
amounts to more than 10 million human generations. Apropos of the just mentioned,
unwritten constitution, it is of utmost significance that the two older evolutionary
formations of the brain lack the neural capacity for verbal communication.
As one of Chaucer's characters was fond of saying, 'Quid juris est?' What is the law?
If traced to its earliest roots, we would have to go back to the unwritten law of the
sea, which in a later era creeps ashore and carries over as the law of the land. For our
purposes, it will suffice to introduce the history of the law with our reptilian
ancestors living more than 250 million years ago. We will have to base our
inferences on what can be learned from the fossil record and from neuro-behavioral
findings on existing reptiles that belong to a different reptilian stock from ours.
Given this angle of our triangular brief, we
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will then be in a position to consider the two remaining angles representing
psychological functions of the paleo-and neomammalian brains.

Figure I. THE TRIUNE BRAIN. In its evolution the primate forebrain expands along
the lines of three basic formations which anatomically and biochemically reflect an
ancestral relationship, respectively, to reptiles, early mammals and late mammals.
The three formations are labeled at the level of the forebrain which may be regarded
as the psychenecephalon (From MacLean, 1967)

THE PROTOREPTILIAN BRAIN
In recent years developments in histochemistry have been of invaluable help in
identifying corresponding parts of the forebrain in reptiles, birds and mammals. A
stain for cholinesterase intensely colors ganglionic structures representing the
protoreptilian forebrain. In clinical neurology, these structures are listed as
belonging to the so-called basal ganglia. Since there is no term that applies generally
to the ganglia in the telencephalon, I will simply refer to them as the striatal complex
or for short, as the R-complex (MacLean, 1973a,b). In reptiles and birds most of the
R-complex is found in the paleostriatum located below the dorsal medullary lamina.
In
mammals
this
complex
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comprises the olfactostriatum {including the olfactory tubercle and nucleus
accumbens), the corpus striatum {consisting of the caudate nucleus and putamen),
globus pallidus and surrounding collections of gray matter. In the last 15 years it has
become well known that parts of the R-complex are rich in dopamine and in opiate
receptors. Dopa- mine is a neural sap that derives from arborizing nerve fibers
climbing upwards from cells in the substantia nigra of the midbrain. If these vines
wither and die from whatever cause {age, disease, experimental manipulation) the
organism becomes almost immobilized.
Because of disorders of motility in patients with disease of structures C connected
with the R-comlex, neurologists long ago concluded that " J the complex itself is
part of the motor system under the control of the motor cortex of the neocortex. This
view has prevailed ill spite of the recognition that destruction of large parts of the Rcomplex may result in no apparent motor deficits. Moreover, electrical stimulation
within extensive parts of the R-complex results in no apparent motor responses.
It was because of such considerations that several years ago we designed our present
Laboratory for taking a new approach to investigations on the functions of the Rcomplex. In the past it had been customary to make neurobehavioral observations on
animals living isolated in cages and subjected to psychological tests in which they
performed within some artificial apparatus or manipulated in- animate objects. In
designing our present laboratory, it was the pur- pose to learn whether or not
experiments on animals living under seminatural conditions, and interacting with
other animals, might reveal functions of the R-complex that would otherwise not be
apparent.
ReptIlian behavior
As in other fields of science, progress in neurobehavioral research depends partly
upon the recognition of similarities and differences of things. Otherwise known as
the therapsids, the mammal-like reptiles are of gerat human interest because they are
so close to the roots of our family tree. Long before the dinosaurs they covered the
face of the earth when there was but one giant continent now known as Pangaea. On
the basis of what is known about their limb bones and body carriage, head-shape,
dentition, articulation of the jaw and other features, the advanced therapsids closely
approached the mammalian condition {Romer, 1966; Colbert, 1969).
Here are a few questions that further paleobiological research might
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help to resolve: did the therapsids lay eggs? Is there fossil evidence that they were
accompanied by young? Were they capable of audiovocal communication, or is it
likely that they were mute like most of today's lizards? Will more detailed study of
sites of muscular insertions yield clues as to whether or not the therapsids engaged in
communicative displays such as those to be described shortly? As may be revealed
by cranial endocasts, what was the morphology of the brian in the most \, advanced
therapsids?
For comparative purposes, it is unfortunate that no existing reptiles are directly in
line with mammals. One variety of the stem reptiles was sufficiently lizard-like as to
merit the name Varanosaurus (Romer , 1966; Colbert, 1969), the same name
identified with today's monitor lizard, of which the Komodo dragon is one example
(Auffenberg, 1978). Of existing reptiles, lizards would probably have the closest
resemblance to the therapsids.
Analysis of reptilian behavior
In analyzing the behavior of lizards one can identify more than 25 forms of behavior
that are also characteristic of mammals (MacLean, 1975). The upper part of the list
Table 1 incudes forms of behavior that primarily involve self-preservation or
preservation of a social group, while the lower part lists kinds of behavior seen in
social groups and in procreation. As will be discussed, the first three items
pertaining to behavior involved in the selection of homesite, establishment of
territory, and use of domain are particularly pertinent to our present topic.
The behavioral profile
The total of all the building blocks of behavior constitute the behavioral profile or
ethogram of an animal. Exclusive of verbal behavior, one recognizes in human
beings and other terrestrial vertebrates two main aspects of the behavioral profile.
For descriptive purposes, the two aspects might be likened to the profiles of two
mountain ranges seen from a distance. In one range are the distinctive peaks and
subpeaks representing the chain of activities in an animal's (1) daily master routine
and (2) subroutines. In the other range are four main peaks and subpeaks
corresponding to four primary types of behavioral patterns, otherwise called
displays, used in prosematic communication. Prosematic, meaning rudimentary
signaling, applies to any non-verbal signal-vocal, bodily, or chemical-used in communication (MacLean, 1975). In lizards, the four main types of
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Table 1. Special forms of basic behavior
1 Selection and preparation of homesite
2 Establishment of territory
Domain
3 Use of home range
4 Showing place-preferences
5 Trail making
6 Marking of territory
7 Patrolling territory
8 Ritualistic display in defense of territory, commonly involving the use of coloration
and adornments
9 Formalized intraspecific fighting in defense of territory
10 Triumphal display in successful defense
11 Assumption of distinctive postures and coloration in signaling surrender
12 Use of defecation posts
13 Foraging
14 Hunting
15 Homing
16 Hoarding
17 Formation of social groups
18 Establishment of social hierarchy by ritualistic display and other means
19 Greeting
20 Grooming
21 Courtship, with displays using coloration and adornments
22 Mating
23 Breeding and, in isolated instances, attending offspring
24 Flocking
25 Migration
communicative displays are referred to as (I) signature; (2) challenge; (3) courtship;
and (4) submissive displays.
At our laboratory we are testing the hypothesis that the R-complex plays a basic
role inthe regulation of the daily master routine and subroutines, as well as in the
different kinds of communicative displays that have been mentioned. In deference to
our topic, I will briefly describe the four main kinds of displays and then summarize
our neurobehavioral findings on the challenge display.
Four main displays. The common green anolis lizard serves to illustrate the four
main kinds of displays which variously incorporate dynamic and
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static modifiers: ( 1) The signature display consists simply of three to five combined
head nods and pushups, together with a brief extension of a crimson throat fan
occurring after the second head nod. The signature display reflects a kind of selfassertion that finds expression in both non-social and social contexts. It seems to
afford individual recognition among members of a group. (2) Challenge displays are
of two types (distant and close in) and are used mainly by territorial males (i) in
establishing territory; (ii) maintaining dominance within a social group; and (iii)
fending off invaders. The challenge display includes dynamic components of the
signature display, combined with a number of static modifiers that make the subject
appear larger in size. (3) The courtship display begins with a signature display
followed by a number of head nods and an approach towards the female with a
prancing gait. (4) The anolian submissive display is characterized by four slight up
and down motions of the head and is performed by lizards of either sex and of all
ages.
Neurobehaviorat findings
For present purposes it is enough to say that birds and mammals also engage in some
variation of the four main kinds of displays just mentioned. Here I will summarize
the outcome of our neurobehavioral investigations relevant to challenge displays
seen in lizards and monkeys. In our inital work on lizards, we focused on the
challenge display of territorial males because it is the easiest to manipulate and
quantify. Utilizing an experimental approach that does not interfere with
thermoregulation, we found that lesions of the R-complex, but not of other parts of
the hemisphere, abolish the challenge display of territorial males ( Greenberg et at.,
1979).
In a study continuing since 1961, I have been investigating the role of different brain
structures in the display behavior of squirrel monkeys. In both the challenge and
courtship displays, the assertive monkey vocalizes, spreads one thigh, and directs
the erect phallus towards the other animal. The 'signature' displays of one subspecies
incorporates the features of the challenge and courtship displays. This display may
be used as a form of greeting, and, interestingly, monkeys of this particular
subspecies will regularly display to their reflections in a mirror. We informally refer
to the mirror displaying monkey as the
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gothic-type because its white ocular patch comes to a peak over the eye like a gothic
arch. We identify the monkeys of subspecies that do not perform the mirror display
as 'Romans' because the supraocular part of the patch is round like a roman arch.
Since it allows control of several variables, I have used the mirror display test as a
means for detecting what parts of the brain are implicated in prosematic
communication. In experiments on more than 120 monkeys, I have found that the
medial pallidal segment of the R-complex is a site of convergence of neural systems
involved in the species-typical mirror display of adult squirrel monkeys. Electrocoagulations made within this region (MacLean, 1978a) or its projecting pathways
either eliminate or result in a fragmentation of the display.
Comment on neurobehavioral findings
The results of these experiments indicate that in animals as diverse as lizards and
monkeys, the R-complex plays a basic role in displays used in social
communication. They also provide indirect evidence that the R-complex is essential
for conspecific recognition through the performance of like kinds of behavior. The
performance of like kinds of behavior (for which I use the term 'isopraxis') is what
typifies a species (MacLean,1975).
Isopraxis is one of six important interoperative behaviors seen in reptiles, birds and
mammals (the others are routinizing, tropistic, repetitious, reenactment and
deceptive behaviors). Without going into detail, I shall simply point out that in
human activities these behaviors find expression in such human activities as the
performance of daily routines and subroutines; responding to partial representations,
wheth- er alive or inanimate; adherence to fashions, both social and scientific;
repetitious and obsessive-compulsive acts; obeisance to precedent as in legal and
other matters; ceremonial reenactments; and all kinds of deception.
I mention these proclivities because one finds it frequently stated that all human
behavior is learned. One anthropologist has stated, 'The evidence indicates quite
clearly that everything that human beings do as human beings, they have had to
learn from other human beings' (Montagu, 1956). If that is so, one might ask why is
it that in spite of the high degree of human intelligence and culturally learned
behavior, human beings continue to do all the ordinary things that animals do? Take,
for example, the close-in challenge display. Here, there appear to be some
carryovers from animal to human displays that
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are so subtle that they have escaped even the notice of expert ethologists, making it
all the more remarkable that, if as claimed, everything human beings do as human
beings, they have had to learn from other human beings. In the close-in display,
lacertilians rise up on all fours and present themselves sideways while stepping in a
stilted, staccato manner that makes them appear off balance. Some rodents perform a
similar broadside display, but it happens so rapidly that observers may fail to notice
it. I had been unaware that the challenge display of two adult, rival gorillas
incorporated lacertilian features until I saw Dian Fossey at one of our Laboratory
seminars perform what she refers to as the 'parallel display' of two silverbacks.
When she mimicked their sideways presentation and their walking with stilted,
awkward steps, one was immediately reminded of the close-in display of certain
lizards. In the case of chimpanzees, Jane Goodall (1968) has described a bipedal
swagger which appears to correspond to the strutting display of the gorilla. Her
description reminds one of the posture and movements of a Japanese wrestler.
In all of the above examples, the stilted, staccato steps seen in the displays seem to
carry the message of a series of exclamation marks, calling to mind the goose step of
a military parade and its similarity in profile to the Schriigstellung gait of a Komodo
dragon (Auffenberg, 1978). Among different species of animals, the sideways
presentation and stilted staccato steps have such an uncanny resemblance that it
would almost seem that the challenge display had been genetically packaged and
handed up the phylogenetic tree of mammals.
The focus on the challenge display might give the impression that it was more
important than the other displays. One might argue, however that the submissive
display is the most important of all displays, because without it no one could ever
survive! As ethologists have made it popularly known (e.g. Lorenz, 1966), a
submissive display serves the role of toning down an aggressor which might
otherwise destroy the weaker individual.
The question of power
These foregoing remarks call attention again to the question of the nature of power,
the origin of power, and the use of power. Biologically, we find power exerting itself
primarily in connection with an animal's territory and with mating and breeding. To
judge by some writings, there continues to be heated debate as to whether or not
human beings are naturally territorial. In the strict ethological sense,
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territoriality refers to an animal's demonstrated determination to protect a particular
piece of ground. The discussion of territory becomes more manageable if it is dealt
with in terms of an animal's domain, which in addition to territory, encompasses a
home site and an ill-defined activity range (Table 1). In an operational sense, the
domain represents a place of refuge, a place to hunt for food, and a place to mate and
to breed. Reduced to first principles, it represents a"' space required for an organism
for both self-preservation and the preservation of the species. In his memorable
study of bird life, Eliot Howard ( 1920) concluded that in many species of birds, the
male must show its ability to establish and protect a certain area before it will be
recognized as a suitable mate by the female.
Whether or not a particular species of animal appears to be territorial may depend
upon the availability of food. Nevertheless, even when the need for food requires a
roving existence, animals have an ill-defined domain, and somewhat like a traveling
circus, the homesite and territory travel along with them. Monkeys such as the red
howler or apes such as chimpanzees and gorillas may confine themselves to a
domain (Goodall, 1968; Fossey, 1976) in which there exists a moving social space
which other animals are not allowed to enter. It is usual for strictly territorial animals
to patrol their territory, whereas those with a moving territorial space may patrol
their domain
(Goodalletal.,1979).
For animals that are not strictly territorial, there may exist artificial territories at
the time of mating. The U ganda kob, for example, return to breeding grounds where
they must compete for, and hold onto, leks in order to earn the attraction of the
female and the opportunity to mate with her (Buechner, 1961). In human affairs,
there perhaps exists a counterpart for this in the seasonal games that occur at the
local, national and international levels.
The will-to-power
The striving for territory is but one manifestation of the struggle for dominance
everywhere manifest in nature. What is the origin of this life force? Why does it find
more forceful expression in some individuals than in others?
As is well known, the will-to-power eventually became the driving force of
Nietzsche's philosophy. The idea of the will-to-power and the superman was an
indissociable part of Nietzsche's revelation in August 1881, about the doctrine of the
eternal recurrence (Kauffman, 1968).
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He concluded that the will-to-power is the basic life force of the entire universe.
'Thus life taught me," he wrote (Nietzsche, 1888). In Nietzsche's superman, we hear
echos of Aristotle's 'great-souled man', who being far superior to other human
beings, 'is justified in despising other people' (Nichomachean Ethics). Similarly,
Nietzsche's super- man has the draconian right of riding roughshod over other
people. As one interpreter explained, , All that proceeds from power is good, all that
springs from weakness is bad' (Forster-Nietzsche, 1954).
In the world of animals, one will hardly find the will-to-power more dramatically
expressed than in the behavior of some lizards. To see two rainbow lizards in their
resplendent colors striving for dominance is like returning to the days of King
Arthur. In a contest, once the gauntlet is thrown down, the challenge display gives
way to violent combat and the struggle is unrelenting. Twice we have seen dominant
rainbow lizards humiliated in defeat. They lost their majestic colors, lapsed into a
depression, and died two weeks later.
It is one thing to describe the will-to-power as it occurs in nature, but quite another
to offer any explanation for it. In our laboratory, we have a large holding terrarium
for new shipments of the common green anolis lizard. In this habitat it invariably
happens that some anolians rise up from the ranks and strive to achieve dominance
over the animals perched on one or the other of two main branches. Reminiscent of a
top sergeant barking orders, once a lizard achieves control of a branch, he is
generally able to maintain order and discipline among the others by repeatedly
engaging in his signature display. In rsponse to this display, the other lizards may be
seen to nod their assentive display in unison.
Marking territory
As familiarly illustrated by the house dog and cat, animals with a large olfactory
apparatus mark their territories with urine. The message, so-to-speak, is 'stay away'.
We have just seen, on the other hand, how a visually dominant animal such as a
squirrel monkey thrusts the erect genital as part of an aggressive visual display.
Wickler has described sentinel monkeys in tribes of baboons and green monkeys
which sit at lookout sites with their thighs spread and a display of partial erection
while the rest of the animals feed or take a siesta (Wickler, 1967). He regards this
display as an 'optical marker' of boundaries, warning other animals not to intrude. In
mythology we see the erect phallus superstitiously endowed with the power of
protection. In primitive cultures in different parts of the world, house guards (stone
monu-
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ments showing an erect phallus) are used to mark territorial boundaries. It was as
though a visual, urogenital symbol were used as a substitute for the olfactory,
urinary, territorial markings of macrosmatic animals {MacLean, 1973a).
The human use of symbols affords unlimited boundaries to protected ‘conceptual
space'. In addition to our personal space and domestic space about which we feel
possessive and protective, we incorporate into the scheme of belongingness the
boundaries of a town, city, county, off-shore areas, and now in modern times, the
territory of outer space. We can add to this listing the space we assign to schools,
churches, clubs and the like. Administrators in the same business firm ; try to avoid
overlap in areas assigned to salesmen. Friends in the same profession shun
overlapping competition. Many teachers and scientists have the reputation of
establishing intellectual and research territories and protecting them with all their
might. If human beings are not born with some degree of territorial itch, it is
remarkable that there is so much preoccupation with trespass and non-trespass and
that in every advanced culture complex legal systems and a whole body of law have
evolved for settling disputes regarding ownership of lands and possessions. If all
human behavior is learned, then human beings seem naturally to have learned very
well to be territorial! Esser has described institutionalized boys with severe mental
retardation and learning handicaps who will, in anew setting, establish
miniterritories and readopt them after a year of separation {Esser, 1968,1973).
The matter of size and power
Among lizards the spoils usually go to the larger animal. Lizards have an uncanny
way of recognizing a larger animal. A Komodo dragon will immediately size up an
approaching stranger and step aside if it is larger {Auffenberg, 1978). Evans has
shown, however, that size is not the only factor {Evans, 1936 ). The territorial lizard
on its home ground appears to hold an advantage over an intruder. There are other
factors that do not involve power and size per se. Recalling what takes place in the
political arena, it may be the number of displays that decides a winner in a contest
{cf. Masters, forthcoming). As Oesmond Morris has commented upon in discussing
'typical intensity', it may be the number of telephone rings, rather than the loudness
of the ring, that brings the party to the phone {Morris, 1957). As we as human
beings have learned so well, there may be other modifiers such as color, various
trappings, size of retinue, that help to make up for what
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a particular individual lacks in size. Ethologists have made it popularly known that
ritualized aggressive displays and their passive counterpart -submissive displaysmake it possible under most circumstances to preserve an individual's rights and
avoid unnecessary, and sometimes mortal, conflict. In this country and elsewhere in
the world there is currently much debate about the desirability of using a display of
police officers for maintaining law and order at home and of display- ing military
power for preserving international peace.
Having delved into some of the primitive brain roots of power, we will next consider
briefly the two other main evolutionary formations of the brain and indicate how
they influence the collective power of the law and elaborate upon such primitive
principles as 'precedent' in deciding the law.
THE PALEOMAMMALIAN BRAIN (LIMBIC SYSTEM)
In the evolution from reptiles to mammals, three key behavioral changes were the
development of (1) nursing, (2) parental care and (3) play (Maclean, 1978b). Further
research on the mammal-like reptiles mentioned earlier may help to give clues about
transitional changes leading up to typical mammalian behavior. One might say in
essence that the history of the evolution of mammals unfolds as the history of the
evolution of the family. Taking care of the family, not only at the time of birth, but
also as in the case of human beings, for a prolonged period, amounts to a progressive
evolution of the sense of responsibility and what we call conscience. Many species
of existing lizards prey upon their young. Will further paleontological field research
reveal whether or not the mammal-like reptiles were accompanied by young? Or is it
possible that like the offspring of today's giant Komodo dragons, the young had to
escape to the trees to avoid being cannabilized? With the evolution of mammals
there appears to have come into being the primal law and commandment: 'Thou shalt
not eat thy young or other flesh of thine own kind'. The later commandment, 'Thou
shalt not kill', is inherent in the primal commandment.
In the evolution of mammals vocalization and hearing become of utmost importance
for maintaining parent.-offspring relationships. Presumably vocal communication
helped to insure contact among the diminutive early mammals living in the dark
floor of the forest. The so-called 'isolation call' is probably the most basic
mammalian vocalization, serving to maintain maternal-offspring contact and group
affiliation.
.
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Most of the old cortex identified with early mammals is found in the great limbic
lobe which is found as a common denominator in the brains of all mammals. In
1952, I suggested the term limbic system as a designation for this cortex and the
structures of the brain stem with which it is primarily connected {MacLean, 1952).
Research of the past 40 years has provided evidence that the limbic system derives
information in terms of emotional feelings that guide behavior required for selfpreservation and the preservation of the species. Like a great metropolis, the nerve
cells of the limbic system fall into three main districts. Two of the districts are
closely connected to the olfactory apparatus. The population of nerve cells in district
1 are concerned with behavior involved in self-perservation-namely, feeding,
fighting and self-protection {MacLean, 1952); while the population in district 2
participates in primal sexual behavior and socio-sexual expression {MacLean,
1973a).
In reptiles, there is no counterpart of the third district that expands to a great size in
primates and culminates in the human brain. The main communication line for this
district bypasses the olfactory apparatus. We have found that hamsters deprived of
all the neocortex at the time of birth are capable of all forms of hamster-typical
behavior, including mating and rearing young {MacLean, 1978b; Murphy, MacLean
& Hamilton, 1981). If, however, they are deprived of the limbic cortex of this third
district, there are deficits in maternal behavior. Moreover, such animals do not
develop play behavior-a mammalian trait so fundamental for harmony in the nest
and social affiliation later on. It was as though these animals had regressed towards a
reptilian condition. In the evolution of this great third subdivision of the limbic
system, we discern the roots of responsibility to other members of the same speciesa responsibility that is so fundamental to the even-handed administration of the law
and Portia's merciful justice.
The clinical study of limbic epilepsy provides the best evidence that the limbic
system is basically involved in emotional experience and expression. During the
aura occurring at the beginning of an epileptic storm, the patient's mind lights up
with vivid emotional feelings that range all the way from intense fear to ecstacy.
Significantly, such a storm may spark feelings like those associated with belief and
conviction regarding what is real, true and important. Afterwards, so to speak, the
lights go out in the limbic system and during such times an individual may carry out
very complicated behavior dependent on the neocortex and yet have no memory of it
afterwards. They behave like
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disembodied spirits. Such considerations indicate that without our primitive limbic
system, we would have no gut feeling for the reality of our existence, as well as no
belief or conviction regarding what is true and important. Such considerations not
only have far reaching implications in regard to epistemology, but also in regard to
the law (see below).
THE NEOMAMMALIAN BRAIN
On the basis of what we have reviewed so far, it would appear that the R-complex
and limbic system are sufficient in themselves for giving expression to the basic
animality. To make this generalization, however, is not to downplay the importance
of the neocortex which mushrooms progressively in higher mammals and reaches its
greatest development in human beings. Nothing is more certain neurologically than
that the neocortex is necessary for language and speech, and that we owe to it the
infinite variety of ways in which we can think and express ourselves.
The constitutional union of minds
Prefatory to a few concluding comments, two of which were mentioned in the
introduction, I will further qualify what was just said by noting that in the case of
law or anything else, it is evident that the new brain is the handmaiden for
rationalizing, justifying and giving verbal expression to the protoreptilian and limbic
parts of our brains that appear incapable of communicating their wants and needs by
the use of words. Take, for example, the matter of precedent. In observing reptiles,
one finds that they are slaves to routine, precedent and ritual. Obeisance to precedent
often has survival value. If, for example, a particular crevice served as an escape
from a predator on one occasion, it may do so again. Hediger has provided
numerous examples of the role of precedent among animals and human beings-the
sum and substance being that if something worked for you once, it may do so again
(Hediger, 1955).
For someone outside the legal profession it may not seem clear why a particular case
cannot be decided on its own merits. Instead, endless time and money are spent in
searching for precedents. Why should it be that one must uncover the case of some
individual living years ago and in some remote place in order to prove that one's
own case has merit? Lawyers will explain that 'the law' likes to be even-handed, to
be as fair as possible to all parties. This, they claim, is best assured by
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trying to find a similar case that might have been decided by a particularly renowned
judge or by one of the higher courts. The greater the authority, the greater the weight
of the judgment. What they fail to emphasize is that whoever sits in judgment
derives great reassurance if it can be shown that the ruling on a similar case survived
an appeal. Consider next how the neocortex cooperates with the limbic part of us in
the matter of the reification of the law. In helping to draft the Constitution of
Massachusetts, John Adams injected the contention that we are 'a government of
laws, and not of men'. The reification would have been complete, had he added
women. I call this a reification because it was as though the body of law had been
made flesh through the agency of some external power. It was mentioned earlier that
the limbic system appears to account for our affective feelings associated with belief
and conviction regarding what is real, true and important. This primitive mind
without the capacity to read, write or speak, seems to be responsible not only for
sizing up the reality and suitability of food, mate and the like, but also provides the
feeling of conviction and belief that we attach to our ideas and theories, regardless of
whether they are true or false. Similarly, it must be presumed that it plays a
fundamental role in hypostatizing the sovereignty {the supreme power) of the law.
Without such a reification, the law could hardly be the powerful, pervasive force that
is able to keep a society in line and to do so, for the most part, without even being
seen.
Finally, one last comment. For solutions of situations that arise in the external world,
nature designs the neocortex so that it receives signals primarily from the eyes, ears
and body wall. With its focus on the external world, the neocortex develops at first
somewhat like a coldly reasoning, giant computer. It is the kind of computer that has
the capacity to devise the cruelest of cruel ways of destroying our own kindexamples of which we have seen in our recent wars and crimes against humanity. As
though foreseeing long ago that a terrible genie was in the making, nature began to
enlarge that part of the neocortex -the prefrontal area-which for the first time in the
world brings a sense of concern for the welfare of all living things. In the progress
from Neanderthal to Cro-Magnon man one sees the human forehead develop from a
low brow to a high brow. Underneath the heightened brow is the prefrontal cortex.
The prefrontal cortex appears to be the only neocortex that looks inward to the
inside world. Significantly, it establishes connections
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with the third great subdivision of the limbic system concerned with parental care
and play. Clinically, there is evidence that the prefrontal cortex by looking inward,
so to speak, obtains the gut feeling required for identifying with another individual.
It is this new development that makes possible the insight required for the foresight
to plan for the needs of others as well as the self-to use our knowledge to alleviate
suffering everywhere.

